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COMPARTIVE STUDY OF EXTRA-AMNIOTIC SALINE INFUSION 
THROUGH INTRACERVICAL BALLOON CATHETER &  
PGE2 GEL  FOR LABOUR INDUCTION 
ABSTRACT 
BACKGROUND:  
 For a majority of women , labour starts spontaneously at term /near term. But 
now in modern obstetrics , labour induction is mandatory because of medical 
/obstetric complications  
 
 Since no methods is free from complications, this study is carried out with the 
aim of finding out the effective method of induction with least complications 
 
AIM OF STUDY 
 The study is carried out to assess the effectiveness of extra amniotic saline 
infusion and prostaglandin E2 gel for induction of labour. 
 
OBJECTIVES OF THE STUDY 
 To study the effect of cervical ripening 
 To study the oxytocin augmentation need 
 To see the effect on the labour outcome  
 To study the response difference in primi and multi 
 To assess the maternal and fetal outcome 
 
Study Centre  
 The study was undertaken in the Institute of Obstetrics and Gynecology, 
Egmore, Chennai. 
 
Study design 
 Prospective randomized control study conducted between August 2014 - 
August 2015 
 
  
Sample size 
 200 antenatal mothers admitted in the hospital were included in this study. 
 
Inclusion criteria 
1. Singleton pregnancy 
2. Cephalic presentation 
3. Absence of infection 
4. Bishop score <5 
5. Term / Post term pregnancies 
6. Intact fetal membrane 
 
Exclusion criteria 
1. Low lying placenta 
2. Malpresentation 
3. Maternal infection 
4. Rupture of membranes 
5. Maternal comorbid illnesses like Gestational diabetes, Heart disease, Chronic 
kidney disease 
 
Induction indications 
 Post EDD pregnancies 
 oligohydroamnios 
 Intra uterine growth restriction 
 Gestational hypertension 
 
METHODOLOGY 
 Before inducing EDD confirmed  with regard to LMP, Regularity of menstrual 
cycles, Early Ultrasonogram scan. 100 Antenatal mother with Bishop score <5 
induced with extra amniotic  normal saline (40-60ml/ hr for 6 hrs)& PGE2 gel. 
Induction labour interval , induction delivery interval, rate of cesarean deliveries, 
maternal & fetal outcome were compared  
  
RESULT 
 Both the groups were induced with almost similar Bishop score initially. The 
mean Bishop score at 0 hrs, 6 hours, 12 hours  was significantly increased in patients 
induced with Extra amniotic saline infusion compared to PGE2 gel group. 
 
 Majority of the patients induced with Extra amniotic saline infusion established 
active labour within 6 hrs whereas in PGE2 gel active labour established in 6-12 
hrs.Extra amniotic saline infusion was found to be more effective in causing cervical 
ripening than PGE2 gel. Oxytocin use in Extra amniotic saline infusion was only 43% 
whereas in PGE2 gel group was about 72%. More number of patients in the PGE2 gel 
group required oxytocin for further progress of labour. 
 
 76% of patients delivered vaginally in the Extra amniotic saline infusion group 
whereas only 67% had labour natural in the PGE2 gel group. Incidence of Cesarean 
delivery was significantly lower in the Extra amniotic saline infusion when compared 
to the PGE2 gel group.  
 
CONCLUSION 
 Cervical ripening was more effective in the Extra amniotic saline infusion 
group when compared to PGE2 group.Mean Induction to active labour interval (ILI) 
was shorter in the Extra amniotic saline infusion group when compared to PGE2 gel 
group.Mean Induction to delivery interval (ILI) was shorter in the Extra amniotic 
saline infusion group when compared to PGE2 gel group.Oxytocin usage was lower in 
the Extra amniotic saline infusion group when compared to PGE2 gel group.Fetal and 
Maternal outcome were better in the Extra amniotic saline infusion group than PGE2 
gel group.Extra amniotic saline infusion was found to be more effective, cheaper and 
readily available method for cervical ripening and for induction of labour. 
 
KEYWORDS 
 Extra amniotic saline infusion, PGE2 gel group, Oxytocin. 
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INTRODUCTION 
 
 For a majority of women, labour starts spontaneously at term or near term. 
In modern obstetrics induction of labour is mandatory , because of medical 
or obstetric complications of pregnancy. 
 
Definition of lnduction of labour 
 Stimulation of regular uterine contractions in a viable pregnancy before the 
onset of labour using mechanical or pharmacological methods in order to 
generate progressive cervical dilatation and subsequent delivery after fetus 
maturity. 
 
 Induction of labour is as old as Soraners of Greece, who was the first person 
to induce labour in 100 A.D. From the days of Soraners to the modern days 
of obstetrics , induction of labour has gone through different methods over 
different periods by different people.  Steamens started inducing labour 
electively for the convenience of obstetricians or the expectant mother, the 
indication being for social one. 
 
 Induction is accepted as an option in the management of selected cases of 
high risk pregnancies in which the continuation of pregnancy is likely to 
affect adversely the maternal health or the perinatal outcome. 
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 Ideally the patient to be induced should be term or near term with adequate 
pelvis , favorable cervix & with a viable fetus. 
 
 Failed induction is termed when the uterus to fail to contract after 
recommended  attempts of stimulation , or the uterus contracts abnormally , 
or cervix does not dilate, or the fetus is in jeopardy. 
 
 Stimulation of uterine contractions by means of non-pharmacological 
agents administered intracervically to the patients with the aim of starting 
labour constitutes “Mechanical induction of labour” 
 
 Stimulation of uterine contractions by means of pharmacological agent 
given to the patients by any route with the aim of inducing labour is 
“Medical induction of labour”.Oxytocin  is the drug that is being employed 
with considerable success for induction of labour for many years. It has 
been associated with uterine hypertonus fetal bradycardia, also fluid 
retention in patients with eclampsia, hypertension, heart & kidney disease. 
 
 Unripe cervix was one of the biggest drawbacks in induction of labour. 
There was revolutionary change after introduction of prostaglandins. 
 
 Bygdemans first used prostaglandins & their use in induction of labour is 
very effective and well appreciated. Cole etal., showed that under proper 
conditions ,the advantage of inducing labour outweighs its disadvantages. 
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 Though induction of labour is aimed at vaginal delivery, increased risk of 
caesarean section. Individual variation is more and hence each patient needs 
to be viewed in the context of her past obstetrical history and complications 
in the present pregnancy before deciding on the mode of induction. 
 
Risks of induction of labour 
1. OPERATIVE DELIVERY: In both primi and muti iol increases risk of 
caesarean section. About 3 fold increase in primi compared to those 
labouring spontaneously. In muti   it is doubled from 3.4% to 8.5% 
2. UTERINE HYPERCONTRACTILITY: any agent used in IOL can 
over stimulate the uterus leading to prolonged or tonic uterine 
contractions, fetal compromise and abnormal FHR patterns. 
3. UTERINE RUPTURE:  rare but occurs in patients with uterine scar 
like caesarean section or uterine perforation 
4. FAILED INDUCTION: rates of failed induction is about 3%  
5. IATROGENIC PREMATURITY  
6. PAIN 
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 No method of induction is free from complications, aim of this study is 
to find the effective method with least complications. The study was 
undertaken with the objective of observing difference in the responses of 
mechanical & medical induction of labour. The Study was conducted in 
Institute of Obstetrics & Gynecology, Egmore Chennai. 
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REVIEW OF LITERATURE 
 Induction of labour  is unavoidable in modern obstetrics because of the 
maternal obstetrical and medical complications. 
   
 The outcome of successful induction depends on the perfect balance 
between the hazards of meddling and risks of avoidable complications 
by non – intervention 
 
 Methods of induction  of labour are listed here, some of which are 
historical interest only. 
 
 HAMILTON  tried stripping of membrane in 1810. This was used 
mainly in cephalo pelvic disproportion and breech presentation to 
preserve hind water. This method is still in practice though not for the 
same indications. 
 
 In 1820- BRUNNING HAUSEN introduced spongy tests to dilate the 
cervix and thereby induce labour.  
  
 In 1843 SCHREIBER stimulated labour electrically. In 1846 KIWISCH 
used hot vaginal douche.  In the same year COHEN used the extra 
amniotic fluid administration for labour induction. 
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 In 1865 WILSON  used laminaria tents. Assumed probably function 
through the disturbance of chorio amniotic decidual interphase and 
thereby bring lysosomal destruction and prostaglandin synthesis. 
 
 In 1935 VANEULER, introduced the term prostaglandins. In  1971, 
KARIM & SHARMA first induced labour with use of oral PGE2. Since 
then a large number of reports have appeared in literature, evaluating the 
efficacy of oral PGE2  for induction of labour .  
 
 Oral PGE2 induces normal uterine contraction and soften the cervix , 
thereby decreasing the resistance of the cervix to dilation. 
 
 Cervical dilatation with a ballon catheter was introduced to BARNES by 
WOODMAN in 1863. Since then several modifications of this method 
are reported. One method is the infusion of extra amniotic normal saline 
and is referred as EASI. 
 
 In 1989 SCHREYER etal ., found that extra amniotic saline infusion 
resulted in greater increase in cervical dilatation in less time when 
compared to vaginal prostaglandin E2. 
 
 SHERMAN in 1996 summarized the results of 13 trials with ballon 
catheters and concluded that , with or without saline infusion , the 
method cause rapid improvement in Bishop score and shortened labours. 
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 VENGALIL and colleagues in 1998 proved that extra amniotic saline 
infusion resulted in greater increase in Bishop score compared with 50 
ug  misoprostol administered vaginally every 4 hours. 
 
 HELMIN & MOLLER In 1998 reported catheter infusion to be 
efficacious for cervical ripening  than prostaglandin E2 gel. 
 
 GOLDMAN & WIGTON in 1999 demonstrated a significantly higher 
Bishop score with extra amniotic catheter infusion compared with 
intracervical dinoprostone. 
 
 GUINN & colleagues in 2000  compared induction of labour  with 
intracervical dinoprostone , laminaria plus intravenous oxytocin and 
extra amniotic saine infusion. Significantly proved that induction to 
delivery interval was less with extra amniotic saline infusion than 
laminaria or dinoprostone gel. 
 
 BUCCELLATO and associates in 2000 proved that there was greater 
increase in Bishop score with extra amniotic saline infusion when 
compared with 50ug of misoprostol. 
 
 GUINN DAVIES , JK JONES, SULLIVAN L, WOLF D in 2004 
conducted  randomized control study for labour induction and compared 
foley catheter with concurrent oxytocin and foley cather with extra 
amniotic saline infusion and proved saline infusion was effective. 
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 SHARAMI, MILANI in 2005 conducted randomized control trial 
compared cervical ripening with PGE2 gel & extra amniotic saline 
infusion and demonstrated that extra amniotic saline infusion was 
effective. 
 
 KARJANE NW, BROCK EC in 2006 done a prospective study for 
induction of labour using foley ballon with and without amniotic saline 
infusion and showed with saline infusion induction is more effective. 
 
 SAIMA QAMAR, ADELLAR in 2012 conducted a comparative study 
of PGE2 gel, PGE2 pessary and extra amniotic  saline infusion with 
oxytocin for induction of labour and found saline infusion have greater 
increase in Bishop score compared to PGE2 gel and pessary. 
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APPLIED PHYSIOLOGY 
 
 Uterine cervix contain  extra cellular material proteins, Collagen (type I & 
III), elastin, glycosaminoglycan, especially dermatin sulfate, hyaluronic 
acid, heparic sulphate, water . Only  10- 15% cervical tissue is composed of 
smooth muscle. 
 
 It is well recognized that the cervix loses its firmness in late pregnancy and 
becomes soft and compliant. During labour it further loses its elasticity , 
viscosity and plasticity .  
 
 Hyaluronic acid contributes to accumulation of water within the substance 
of cervix, which destabilizes the collagen fibrils, contributing  to cervical 
ripening. 
 
 Glycosaminoglycans   increase and dermatin sulphate decrease at labour . 
Proteolytic enzymes in cervix degrade cross linked collagen. Collagenase is 
an enzyme that breaks down collagen. Leucocyte elastase is another enzyme 
that breaks elastin, proteoglycans. 
 
 Apart from enzymatic change,  cervical remodeling takes place with 
advancing gestation. Abnormal remodeling  of collagen may contribute to 
dysfunctional labour. 
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 Based on current evidence , both prostaglandins and relaxin hormones  play 
a key role in process of cervical ripening. Cervical ripening occur  with 
increase in formation of gap junctions and  increase in myometrial 
contractility. 
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PHYSIOLOGY OF CERVICAL RIPENING 
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CERVICAL RIPENING 
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Methods of cervical ripening 
 1. NON MEDICAL: 
 Sexual intercourse 
 Herbal remedies 
 Castor oil 
 Hot baths 
 Breast stimulation 
 Acupuncture 
 Sweeping of membranes 
 
2. MECHANICAL: 
 Foleys catheter 
 Extraamniotic saline infusion 
 Laminaria tent 
 
3. PHARMACOLOGICAL: 
 Oxytocin 
 PGS 
 Relaxin , 
 Estrogen 
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4. SURGICAL  
ARM 
Non- medical methods 
 Sexual intercourse was said to induce labor as the human 
semen is a source of natural PGS 
 Nipple stimulation does not have any effect in IOL 
 Herbal remedies, castor oil, enema  , accupuncture had not 
been adequately proved. 
 Sweeping of membranes or stripping is an age old method 
of IOL . 
 Simple technique were a finger is inserted through the cervix and 
swept around the lower uterine segment  above he internal os in a 
circular motion. 
 It works by the release of PGS . 
 It often stimulates uterine contractions and ripens the cevix 
 
Mechanism of action of EXTRA AMNIOTIC SALINE INFUSION  
 Mechanical action of Foley’s catheter is similar to stripping and causes 
the  release  of prostaglandins, cytokines in the decidual cells. 
 The lytic enzymes like Phospholipase A , which acts on phospholipids 
to form Arachidonic acid, which in turn converted to Prostoglandins. 
 Saline infusion cause mechanical stretching of isthmial region thereby  
production of PGE & F 
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Mechanism of action of PGE2 GEL 
 PGE2 gel is available in syringe form that contains 0.5mg of active 
drug. Local application of PGE2 gel is widely used for cervical ripening.  
 
 The intracervical route provides the advantage of introducing uterine 
activity and cervical dilatation. 
 
Success of induction depends on 
 Period of gestation – uterus is more sensitive near term or post term 
 Gravida  – induction is more successful in parous women. 
 Sensitivity of uterus 
 Pre induction scoring – patients with Bishop score >6  respond well to 
induction than those with unfavorable Bishop score <5 
 
Pre induction scoring  
 In this study, Bishop scoring system and partogram  is used. It is a time 
– honored fact that Bishop score is a sensitive indicator that predicts successful 
induction of labour. 
 
BISHOP SCORE 
 0 1 2 3 
Dilatation 0 1-2 3-4 5-6 
Effacement 0-30 40-60 60-70 80+ 
Station -3 -2 -1/0 +1/+2 
Consistency Firm Medium Soft  
Os position Posterior Mid position Anterior  
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PARTOGRAM 
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Partogram 
It is graphic representation of progress of labour together with information 
about fetal and maternal condition against time. 
The components of partogram are 
1. Cervical dilatation in cm 
2. Descent of the presenting part 
3. Frequency & duration of uterine contractions 
4. Fetal heart rate 
5. Rupture of membranes and color of amniotic fluid 
6. Maternal pulse rate 
7. Blood pressure 
8. Urine output 
9. Drugs used  
 
 An alert line is drawn at the rate of expected progress that is 1cm/hr. An 
action line is drawn parallel to alert line but 4 hours apart. If labour is 
abnormal , then cervicograph deviates towards rjght or crosses the action 
line when definite action is required. 
 Partogram is universally accepted method to assess the progress of labour. 
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AIM OF STUDY 
 The study is carried out to assess the effectiveness of extra amniotic 
saline infusion and prostaglandin E2 gel for induction of labour. 
 
OBJECTIVES OF THE STUDY 
 To study the effect of cervical ripening 
 To study the oxytocin augmentation need 
 To see the effect on the labour outcome  
 To study the response difference in primi and multi 
 To assess the maternal and fetal outcome 
 
METHODOLOGY  
Study centre  
 The study was undertaken in the Institute of Obstetrics and Gynecology, 
Egmore, Chennai 
 
Study design 
 Prospective randomized control study conducted between August 2014 - 
August 2015 
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Sample size 
 200 antenatal mothers admitted in the hospital were included in this 
study. 
 
Inclusion criteria 
1. Singleton pregnancy 
2. Cephalic presentation 
3. Absence of infection 
4. Bishop score <5 
5. Term / Post term pregnancies 
6. Intact fetal membrane 
 
Exclusion criteria 
1. Low lying placenta 
2. Malpresentation 
3. Maternal infection 
4. Rupture of membranes 
5. Maternal comorbid illnesses like Gestational diabetes, Heart disease, 
Chronic kidney disease 
Induction indications 
 Post EDD pregnancies 
 oligohydroamnios 
 Intra uterine growth restriction 
 Gestational hypertension 
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 Before inducing EDD confirmed  with regard to LMP, Regularity of 
menstrual cycles, Early Ultrasonogram scan. Then general examination and 
obstetric examination carried out. 
 
 After ruling out low lying placenta by ultrasonogram, pelvic 
examination done and Bishop score calculated. 
 
 It is a time –honored fact that Bishop Score is a sensitive indicator that 
predicts successful induction of labour. 
 
 
BISHOP SCORE 
 
 0 1 2 3 
Dilatation 0 1-2 3-4 5-6 
Effacement 0-30 40-60 60-70 80+ 
Station -3 -2 -1/0 +1/+2 
Consistency Firm Medium Soft  
Os position Posterior Mid position Anterior  
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Application 
Extra amniotic  saline infusion  through intra cervical Foley’s catheter  
 Informed consent from the patient in the labour ward. 
 Prophylactic antibiotic injection Ampicillin 1 gm iv given after test 
dose. 
 Patient placed in the lithotomy position. 
 Under good light supervision, perineum and vagina cleansed with 
Betadine solution. 
 Under strict asepsis, Foley’s catheter NO.16  introduced through the 
cervix under direct vision. 
 Bulb inflated with 40 ml of distilled water and bulb is hitched against 
the internal os. 
 Patient repositioned to left lateral. 
 Isotonic saline solution ( 0.9%  Sodium chloride )was instilled through 
the catheter at the rate of 40ml/hr through infusion pump. 
 Patient examined for progress of labour after 6 hours 
 If cervical ripening was observed augmentation done by Amniotomy 
and IV oxytocin or else infusion continued for  another 6 hrs. 
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Balloon dilatation with extra amniotic saline infusion 
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PROSTOGLANDIN E2 GEL instillation 
 Informed consent from the patient in the labour ward. 
 Prophylactic antibiotic injection Ampicillin 1 gm iv given after test  
dose. 
 Patient placed in the lithotomy position. 
 Under good light supervision, perineum and vagina cleansed with 
Betadine solution. 
 Under strict asepsis, cerviprime gel which contains 0.5mg of PGE2 
instilled intracervically. 
 Patient examined for progress of labour after 6 hours 
 If cervical ripening was observed augmentation done by Amniotomy 
and IV oxytocin or else second dose of gel applied. 
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PGE2 Gel Instillation 
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Monitoring parameters 
 Maternal pulse rate, temperature,  blood pressure. 
 Uterine contraction for their frequency, duration and strength. 
 Fetal heart rate. 
 Interval between induction and cervical dilatation of 3-4cm was taken as 
INDUCTION LABOUR INTERVAL ( ILI) 
 Interval between induction and delivery of fetus was taken as 
INDUCTION DELIVERY INTERVAL(IDI) 
 Mother and babies were observed for three days and watched for any 
puerperal infections and neonatal infections. 
 If there was any evidence of infection, it was treated accordingly. 
 The results were analyzed using t-test and chi- square test. 
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RESULTS AND ANALYSIS 
 The aim of this study was to demonstrate the effectiveness of Extra 
amniotic  saline induction (EASI) & PGE2 gel for cervical ripening and 
inducing labour. 
 200 mothers selected for the study were analysed using various parameters  
 
Table -1 
DISTRIBUTION OF AGE 
AGE IN 
YEAR 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
TOTAL 
NUMBER PERCENT NUMBER PERCENT 
<20 yrs 7 7 9 9 16 
20-25 63 63 62 62 125 
26-30 25 25 21 21 46 
>30 5 5 8 8 13 
Total 100 100 100 100 200 
 
 This table shows the distribution of patients for age in both regimens. 
Age ranged between 18-33 years in both group of patients. Most of the patients 
fall between 20-25 years. 
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Chart 1 : AGE DISTRIBUTIONS FOR TWO GROUPS 
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Table -2 :  DISTRIBUTION OF GRAVIDA 
GRAVIDA 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
TOTAL 
NUMBER PERCENT NUMBER PERCENT 
1 71 71 70 70 141 
2 22 22 20 20 42 
3 6 6 8 8 14 
4 1 1 2 2 3 
Total 100 100 100 100 200 
 
This shows the distribution of the study group according to gravida. 
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Chart 2 : GRAVIDA FOR TWO GROUPS 
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Table -3 :  DISTRIBUTION OF GESTATIONAL AGE 
GESTATION 
WEEKS 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
TOTAL 
NUMBER PERCENT NUMBER PERCENT 
37-40 10 10 5 5 15 
>40 90 90 95 95 185 
Total 100 100 100 100 200 
 
Majority of patients in both the groups had gestational age greater than 
40 weeks. 
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Chart 3 : GESTATIONAL AGE IN WEEKS 
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Table -4 : INDICATION FOR INDUCTION 
INDICATION 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
TOTAL 
NUMBER PERCENT NUMBER PERCENT 
POST EDD 86 86 88 88 174 
OLIGO 8 8 9 9 17 
MILD PIH 6 6 3 3 9 
Total 100 100 100 100 200 
 
This shows the distribution of the indication for induction. 
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Chart -4 : INDICATION IN EASI GROUP 
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Chart -5 : INDICATION IN EASI GROUP 
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Table -5  :   BISHOP SCORE AT ZERO HOUR 
BISHOP 
SCORE 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
TOTAL 
NUMBER PERCENT NUMBER PERCENT 
0 - - - -  
1 13 13 12 12 25 
2 35 35 48 48 83 
3 45 45 37 37 82 
4 7 7 3 3 10 
Total 100 100 100 100 200 
 
 This shows the distribution of the distribution of Bishop score at zero 
hour in both the groups. Bishop score <5 was taken as an indication for 
induction.  Majority of the patients in both groups had bishop score 2 or 3 
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Chart 6: BISHOP SCORE AT ZERO HOUR 
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Table -6  :  BISHOP SCORE AT SIX HOUR 
BISHOP 
SCORE 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
TOTAL 
NUMBER PERCENT NUMBER PERCENT 
<5 24 24 40 40 64 
6-10 75 75 60 60 135 
>10 1 1 - - 1 
Total 100 100 100 100 200 
Mean 7.17 5.93 P<0.01 
 
This table shows the Bishop score at 6 hours in both the groups.75% of 
patients induced with Extra amniotic saline infusion had favorable Bishop 
score within 6 hours. Only 60% of patients induced with PGE2 gel had 
favorable Bishop score within 6 hours. 
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Chart 7 : BISHOP SCORE AT SIX HOUR 
 
BISHOP SCORE 
 
 
  
0
10
20
30
40
50
60
70
80
< 5 SCORE 6 - 10 SCORE > 10 SCORE
EXTRA AMNIOTIC SALINE INFUSION PGE2 GEL
N
O
.O
F 
PA
TI
EN
TS
 
40 
 
 
 
 
 
Table -7 :  BISHOP SCORE AT TWELVE HOUR 
BISHOP 
SCORE 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
TOTAL 
NUMBER PERCENT NUMBER PERCENT 
Delivered 61 61 4 4 65 
>10 17 17 11 11 28 
6-10 20 20 77 77 97 
<5 2 2 8 8 10 
Total 100 100 100 100 200 
Mean 9.37 8.44 P<0.01 
 
60% of patients in the Balloon dilatation with Extra amniotic saline 
infusion delivered within 12 hours. Only 4% of patients in the PGE2 gel 
delivered within 12 hours. 
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Chart 8 : BISHOP SCORE AT 12 HOUR 
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Table -8  :  INDUCTION TO ACTIVE LABOUR INTERVAL 
DURATION 
IN HOURS 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
PRIMI MULTI PRIMI MULTI 
NO. % NO. % NO. % NO. % 
<6 35 49.2 21 73.8 9 13.3 10 33.3 
6-12 35 49.2 8 26.2 57 80.9 20 66.7 
>12 1 1.6 - - 4 5.8 - - 
Total 71 100 29 100 70 100 30 100 
 
The above table shows the induction to active labour interval. Most of 
the patients in the Extra amniotic saline infusion group established active 
labour within 6 hours. Whereas most of the patients in the PGE2 gel group 
established active labour between 6- 12hrs. 
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Chart 9 : DISTRIBUTION OF INDUCTION LABOUR INTERVAL  
FOR PRIMI GRAVIDA 
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Chart 10 : DISTRIBUTION OF INDUCTION LABOUR INTERVAL  
FOR MULTI GRAVIDA 
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Table -9  : MEAN INDUCTION TO ACTIVE LABOUR INTERVAL 
 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
PRIMI MULTI PRIMI MULTI 
IDL 6.35+2.12 4.98+0.96 8.03+2.18 6.55+1.37 
 
 The mean Induction active labour interval in primi with Extra amniotic 
saline infusion was 6.35hrs. The mean Induction to active labour interval in 
primi with PGE2 gel was 8.03hrs. 
 
The mean Induction active labour interval in multiparous with Extra 
amniotic saline jnfusion was 4.98hrs. The mean Induction to active labour 
interval in multiparous with PGE2 gel was 6.55hrs.  
 
The difference between the two groups is statistically significant. 
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Chart 11 : MEAN HOUR OF INDUCTION LABOUR INTERVAL 
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Table -10  :   INDUCTION DELIVERY INTERVAL 
DURATION 
IN HOURS 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
PRIMI MULTI PRIMI MULTI 
NO. % NO. % NO. % NO. % 
6-12 44 62.0 28 97.6 31 44.8 17 55.6 
12-24 27 38.0 1 2.4 39 55.2 13 44.4 
Total 71 100 29 100 70 100 30 100 
 
 62% of Primi delivered within 12 hrs in the Extra amniotic saline 
infusion group compared to only 44.8% in the PGE2 gel group. 97.6% of Multi 
delivered within 12 hrs in Extra amniotic saline infusion group compared to 
only 55.6% in the PGE2 gel group. 
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Chart 12 : DISTRIBUTION OF INDUCTION DELIVERY  
INTERVAL  FOR PRIMI GRAVIDA 
 
 
TIME IN HOURS 
 
0
5
10
15
20
25
30
35
40
45
50
6 - 12 HOURS 12 - 24 HOURS
EXTRA AMNIOTIC SALINE INFUSION PGE2 GEL
N
O
. O
F 
PA
TI
EN
TS
 
49 
 
 
 
 
 
Chart 13 : DISTRIBUTION OF INDUCTION DELIVERY  
INTERVAL FOR MULTI GRAVIDA 
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Table -11  :   MEAN INDUCTION DELIVERY INTERVAL 
 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
PRIMI MULTI PRIMI MULTI 
IDL 11.21+2.72 9.30+1.71 13.94+3.32 12.78+2.38 
 
 The mean Induction delivery interval in Primi with Extra amniotic saline 
infusion was 11.2 hrs. The mean Induction to delivery interval in Primi with 
PGE2 gel was 13.94 hrs. 
 
 The mean Induction to delivery interval in Multi with Extra amniotic 
saline infusion was 9.30hrs. The mean Inductio to delivery interval in Multi 
with PGE2 gel was 12.78 hrs. 
 
 The difference between the two group is statistically significant. 
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Chart 14 : MEAN HOUR OF INDUCTION DELIVERY INTERVAL 
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Table -12  :  PATIENTS REQUIRING OXYTOCIN  
AUGMENTATION 
 
OXYTOCIN 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
TOTAL 
NUMBER PERCENT NUMBER PERCENT 
NOT USED 57 57 28 28 85 
USED 43 43 72 72 115 
Total 100 100 100 100 200 
 
 This table shows the higher use of Oxytocin in the PGE2 gel group – 
73% when compared to Extra amniotic saline infusion group – 43%. The 
difference is statistically significant. 
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Chart 15 : USAGE OF OXYTOCIN 
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Table -13  :   MODE OF DELIVERY DISTRIBUTION 
MODE OF 
DELIVERY 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
TOTAL 
NUMBER PERCENT NUMBER PERCENT 
LABOUR 
NATURAL 76 76 67 67 143 
LSCS 19 19 27 27 46 
FORCEPS/ 
VACUUM 5 5 6 6 11 
Total 100 100 100 100 200 
 
 76% of patients in Extra amniotic saline infusion delivered vaginally 
compared to only 67% in the PGE2 gel.  
 
 LSCS was 27% in the PGE2 gel group whereas it was only 19% in the 
Extra amniotic saline infusion. 
 
 The difference is statistically significant. 
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Chart 16 : MODE OF DELIVERY DISTRIBUTION 
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Table -14  : INDICATION FOR CESAREAN SECTION 
INDICATION 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
TOTAL 
NUMBER NUMBER 
FETAL 
DISTRESS 12 19 31 
CPD 3 1 4 
FAILED 
INDUCTION 3 6 9 
OTHERS 1 1 2 
Total 19 27 46 
 
 Incidence of Cesarean section was lower in  Extra amniotic saline 
infusion group compared to PGE2 gel group. Failed induction in Extra 
amniotic saline infusion group was only 3% compared to 6% in PGE2 gel 
group. The difference is statistically significant. 
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Chart 17 : INDICATION FOR LSCS IN EXTRA  
AMNIOTIC SALINE INFUSION 
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Chart 18 : INDICATION FOR LSCS IN PGE2 GEL 
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Table -15  :  FETAL OUTCOME 
ADMISSION 
IN NICU 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
TOTAL 
NUMBER PERCENT NUMBER PERCENT 
YES 7 7 12 12 19 
NO 93 93 88 88 181 
Total 100 100 100 100 200 
 
  Only 7% neonates were admitted in NICU in the Extra amniotic 
saline infusion group compared to 12% admissions in PGE2 gel. 
 
 The cause for admission was Birth asphyxia, meconium aspiration. 
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Chart 19 : NEONATAL OUTCOME 
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Table -15  :  MATERNAL OUTCOME 
 
EXTRA AMNIOTIC 
SALINE INFUSION PGE2 GEL 
NUMBER NUMBER 
HYPER 
STIMULATION - 6 
POST PARTUM 
HEMORRHAGE 5 11 
PUPERAL PYREXIA 7 5 
TOTAL 12 22 
  
 No hyperstimulation was noted in Extra amniotic saline infusion 
whereas 6 had hyperstimulation in PGE2 gel group. PPH was also more in 
PGE2 gel. Puperal pyrexia was comparable in both the groups. 
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Chart 20 : MATERNAL HYPERSTIMULATION 
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Chart 21 : POST PARTUM HEMORRHAGE  
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Chart 22: PUPERAL PYREXIA 
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DISCUSSION 
 
 The study was conducted in Institute of Obstetrics andGynecology, Egmore 
to compare the efficacy of Extra amniotic saline infusion and PGE2 gel for 
induction of labour. 
 
 The study was carried out in 200 patients. 100 patients were induced with 
Extra amniotic saline infusion and 100 patients were induced with PGE2 
gel. 
 
 Both the groups had patients of almost similar age, parity and gestational 
age. 
 
 Majority of the patients induced were belonged to the 20- 25 years group. 
Study of JANET et al (1999) SHARAMI(2005) showed that the maximum 
number of patients belonged to 20-30 years of age. 
 
 Majority of the patients were PRIMI GRAVIDA. The study of JANET et al 
and GUINN et al(2004) also had maximum number of primi patients. 
 
 Majority of the patients induced were between 40-41 weeks. The study of 
KARJANE  et al(2006) also showed that post datism was the most common 
reason for induction. 
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CHANGE IN BISHOP SCORE 
 
 Both the groups were induced with almost similar Bishop score initially. 
The mean Bishop score at 0 hrs was 2.26 in Primis induced with Extra 
amniotic saline infusion and PGE2 gel was 2.25 
 
 The mean Bishop score at 6 hrs was 6.62 in Primis induced with Extra 
amniotic saline infusion whereas PGE2 gel was 5.51 
 
 The mean Bishop score at 12 hrs was 9.27 in Primis induced with Extra 
amniotic saline infusion whereas PGE2 gel was 8.08 
 
 The mean Bishop score at 6 hrs was 8.57 in Multis induced with Extra 
amniotic saline infusion whereas PGE2 gel was 6.91 
 
 The mean Bishop score at 12 hrs was 10.40 in Multis induced with Extra 
amniotic saline infusion whereas PGE2 gel was 9.41 
 
 Mean Bishop score improved in higher rate in Extra amniotic saline 
infusion group when compared to PGE2 gel group. 
 
 The difference is statistically significant  (P<0.01) 
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INDUCTION TO ACTIVE LABOUR INTERVAL 
 
 Majority of the patients induced with Extra amniotic saline infusion 
established active labour within 6 hrs whereas in PGE2 gel active labour 
established in 6-12 hrs. 
 
 The mean Induction active labour interval in Primis induced with Extra 
amniotic saline infusion was 6.35 hrs and in PGE2 gel group was 8.35 hrs. 
 
 The mean Induction active labour interval in Multis induced with Extra 
amniotic saline infusion was 4.98 hrs and in PGE2 gel group was 6.55 hrs. 
 
 The difference between the two groups were statistically 
significant.(P<0.01) 
 
 Extra amniotic saline infusion was found to be more effective in causing 
cervical ripening than PGE2 gel. 
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OXYTOCIN AUGMENTATION 
 
 Oxytocin use in Extra amniotic saline infusion was only 43% whereas in 
PGE2 gel group was about 72%. More number of patients in the PGE2 gel 
group required oxytocin for further progress of labour. 
 
 The difference is statistically significant (P<0.01) 
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INDUCITON TO DELIVERY INTERVAL 
 
 Majority of the patients induced with the Extra amniotic saline infusion 
delivered within 12 hrs when compared to PGE2 gel. 
 
 The mean Induction delivery interval  in Primis induced with Extra 
amniotic saline infusion was 11.2 hrs and in PGE2 gel group was 13.35 hrs. 
 
 The mean Induction delivery interval in Multis induced with Extra amniotic 
saline infusion was 9.30 hrs and in PGE2 gel group was 12.78 hrs. 
 
 The difference between the two groups were statistically 
significant.(P<0.01) 
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MODE OF DELIVERY 
 
 LSCS rate was only 19% in Extra amniotic saline infusion group when 
compared to about 27% in the PGE2 gel group.  
 
 76% of patients delivered vaginally in the Extra amniotic saline infusion 
group whereas only 67% had labour natural in the PGE2 gel group. 
 
 The difference in the mode of delivery was statistically significant (P<0.01) 
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INDICATION FOR CESAREAN DELIVERY 
 
 Incidence of Cesarean delivery was significantly lower in the Extra 
amniotic saline infusion when compared to the PGE2 gel group.  
 
 Incidence of failed induction was only  3% in the Extra amniotic saline 
infusion group whereas it was 6% in the PGE2 gel group. 
 
 Incidence of fetal distress was only 12% in the Extra amniotic saline 
infusion group whereas it was 19% in the PGE2 gel group. 
 
 BUCCELLATO et al (2000) reported that failure to progress and non- 
reassuring fetal heart rate were common cause for Cesarean deliveries. 
 
 GUINN et al (2004) reported that fetal distress was the most frequent 
indication for Cesarean section. 
 
 SHARAMI et al ( 2005) reported that cervical dystocia was the most 
common cause for Cesarean section. 
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FETAL OUTCOME 
 
 Only 7% of neonates were admitted in NICU in Extra amniotic saline 
infusion group whereas it was about 12% in the PGE2 gel group. 
 
 The common cause for admission was Birth asphyxia, meconium 
aspiration. 
 
 GUINN et al reported no significant maternal or neonatal morbidities. 
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MATERNAL OUTCOME 
 
 6 patients had hyperstimulation in the PGE2 gel group. The patients 
were put in left lateral position. Oxygen was given by face mask & IV 
fluids were given. No hyperstimulation was seen in the Extra amniotic 
saline infusion group. 
 
 Puperal pyrexia was comparable in both the groups. 
 
 There was no technical difficulty in Foley catheter insertion. 
 
 JANET et al reported technical difficulty in one patient because of 
cervix position. 
 
 SCHREYER et al reported mild bleeding (6%) shortly after Foley 
catheter. 
 SHERMAN et al reported rupture of membrane at the time of insertion 
(2%) 
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SUMMARY 
 Improvement in Bishop score was more in the Extra amniotic saline 
infusion group when compared to PGE2 gel group. P<0.01 
 
 Mean Induction to active labour interval (ILI) was shorter in the Extra 
amniotic saline infusion group when compared to PGE2 gel group.P<0.01 
 
 Mean Induction to delivery interval was shorter in the Extra amniotic saline 
infusion group when compared to PGE2 gel group.P<0.01 
 
 The Mean Induction to active labour interval (IDL) and Mean Induction to 
delivery interval were shorter in Multis of both groups as compared to 
Primis of both the groups.P<0.01 
 
 Oxytocin usage was higher in the PGE2 gel group when compared to Extra 
amniotic saline infusion group P<0.01 
 
 Regarding Age, Parity, Gestational age and the indication for induction 
there was no significant difference in both the groups. 
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 76% of patients in the Extra amniotic saline infusion had labour natural 
when compared to 67% in the PGE2 gel. 
 
 LSCS incidence was about only 19% in the Extra amniotic saline infusion 
when compared to 27% in the PGE2 gel group. 
 
 Incidence of LSCS for failed induction in the Extra amniotic saline infusion 
was only 3% when compared to 6% in the PGE2 gel group. 
 
 Hyperstimulation of uterus was higher in the PGE2 gel when compared to 
the Extra amniotic saline infusion.P<0.01 
 
 Neonatal admissions were comparatively more in the PGE2 gel group than 
Extra amniotic saline infusion. 
 
 Extra amniotic saline infusion was found to be more effective, cheaper and 
readily available method for cervical ripening and induction of labour. 
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CONCLUSION 
 
 Cervical ripening was more effective in the Extra amniotic saline infusion 
group when compared to PGE2 group. 
 
 Mean Induction to active labour interval (ILI) was shorter in the Extra 
amniotic saline infusion group when compared to PGE2 gel group. 
 
 Mean Induction to delivery interval (ILI) was shorter in the Extra amniotic 
saline infusion group when compared to PGE2 gel group. 
 
 Oxytocin usage was lower in the Extra amniotic saline infusion group when 
compared to PGE2 gel group. 
 
 Response to Multis are better than Primis in both the groups. 
 
 Fetal and Maternal outcome were better in the Extra amniotic saline 
infusion group than PGE2 gel group. 
 
 Extra amniotic saline infusion was found to be more effective, cheaper and 
readily available method for cervical ripening and induction of labour. 
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